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KNOXVILLE WILDLIFE AREA GRAZING PLAN 

Introduction  
This grazing plan, developed in collaboration with the California Department of Fish and Wildlife 
(CDFW) and the California Wildlife Foundation (CWF), describes a grazing program to support 
management goals and tasks that will ensure the long-term conservation of wildlife (invertebrates, 
amphibians, reptiles, birds, and mammals), special-status plants and plant communities and their 
habitats on the Knoxville Wildlife Area (KWA). The purpose of the plan is to develop a livestock grazing 
strategy to achieve vegetation and wildlife habitat goals. The Plan will describe specific grazing 
prescriptions, monitoring to evaluate adaptive grazing activities and habitat response. The Plan will 
be a component of the KWA’s Land Management Plan (LMP) update, which is concurrently being 
developed.   
 
Initiating grazing at KWA will be a major undertaking requiring investment in infrastructure (fences, 
gates, water developments and livestock handling facilities) and supportive lease agreements.  Fence 
and stock water repairs are costly inputs required before grazing can start in each pasture or pasture.  
Additionally livestock handling facilities (loading chutes, corrals, etc.) need to be developed.  This 
presents several challenges for CDFW and potential lessees. 

1. CDFW does not have funding for needed infrastructure developments and state policies 
preclude trading grazing for infrastructure development in the lease agreement.   

2. CDFW needs to find lessees that are willing and able to collaborate with KWA staff to meet 
CDFW management objectives.  It will take time for the lessee to fully understand and engage 
CDFW’s objectives.  Therefore a long term lease of 5 years or more is critical to the long-term 
success of grazing management at KWA. 

3. CDFW will need to vet potential lessees before entering into a long-term lease. A proposal and 
interview process could be used to vet potential lessees.  KWA’s long term plans should be part 
of the request for proposals so that potential lessees can gauge their ability to help CDFW meet 
grazing management objectives.   

4. Vandalism is a concern on a wildlife area where public access and hunting are allowed.  Damage 
to water tanks, troughs, pumps and other facilities can be expensive.  Knowing and educating 
public users through an advisory committee might reduce vandalism. 

Access is a problem for anyone managing a grazing operation on the KWA.  The Knoxville-Berryessa 
Road is too rough, narrow and windy for cattle trucks to pass. Additionally there are currently no 
functional livestock handling facilities at either end of KWA.  Consequently lessees will most likely access 
the KWA from the south end, possibly using the Airstrip Unit or other nearby flats at the south end as a 
holding field from which to move cattle onto the pastures.  Because of access difficulty with cattle trucks 
it may be logical to start development of infrastructure on the south valley and gradually developing 
pastures in a northerly direction.  Access by cattle trucks may be possible from Clearlake to the northern 
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pastures  using the improved road developed for the mine but handling facilities and a truck turn around 
will be required. 

Because water storage facilities need repairs it may be best to limit initial leases to the rainy (green) 
season when surface water is available in the pastures.  A stocker operation could fit this limitation with 
the lease starting in the late fall or early winter when surface water is available and ending in the late 
spring when surface water becomes limiting and forage is mature and drying. 

Coordinating CDFW wildlife and land management goals with grazing management requires a 
management team (CDFW and lessee) that has a common understanding of management goals in each 
grazing unit (pasture) and the capacity to manage adaptively and sometimes instantly to avoid problems 
or seize opportunities.  Successful grazing managers (ranchers) often have to make quick decisions.  
Management teams need sufficient trust and knowledge to allow the grazer to make instant 
adjustments in grazing.  An annual operating plan (AOP) can facilitate this process. Including a rangeland 
manager with lease management experience in the management team for KWA would facilitate 
implementation of grazing of KWA.  

Livestock Grazing Management 

Management History 
Beginning around 1927, the Gamble family began buying up homesteads within the KWA, and 
eventually consolidated up to 18 homesteads into the "Knoxville Ranch" which included the Knoxville 
mine and town site.  The Gambles used the ranch to run their herd of 400 beef cows, and also continued 
to work the mine.  To increase forage production, the Gambles removed oaks from 2000 to 4000 acres 
of the Knoxville Ranch, including some areas that were completely cleared.  In 1976 George Gamble 
closed the mine, and several years later razed what remained of the mine and the town because of 
looting and squatting.  The old furnaces and piles of calcine (roasted ore) were buried. 

In 1981, Homestake Mining Company bought the nearby Manhattan Mine after discovering an 
economic gold deposit in the same geologic formation that had produced mercury ore. Homestake dug 
an open pit mine at the site of the Manhattan Mine, and named the new operation the McLaughlin 
Mine.  The McLaughlin pit was adjacent to the Knoxville Ranch, and in 1992 Homestake bought the 
Knoxville Ranch from the Gamble family in order to expand the pit.  In 2000, Homestake sold the South 
Knoxville Ranch to CDFW (they retained the mineral rights), and kept the North Knoxville Ranch, which 
included a portion of the McLaughlin pit, the Knoxville Mine, and most of the Knoxville town site.  
Excavation at the pit ceased in 1996, and in 2002 the McLaughlin Mine was decommissioned and 
dismantled.  Also in 2002, Homestake Mining Company (by then a subsidiary of Barrick Gold 
Corporation) signed an agreement with the University of California allowing the University to manage 
the property as a unit within its statewide Natural Reserve System. The Homestake property is currently 
managed by UC Davis as the McLaughlin Reserve, its primary function is to serve as an outdoor 
laboratory for academic teaching and research. 
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The KWA was purchased in three phases. The original property in the north was purchased from 
Homestake Mining Company on July 27, 2000 and is approximately 8,196 acres. The southern 
acquisition occurred in December 2005 and added 12,575 acres. The 738-acre Todd Ranch is located in 
the southern portion of the KWA and was purchased in December of 2008. A Land Management Plan 
(LMP) for the original 8,196-acre acquisition was completed and approved in June of 2005. All portions 
of the KWA formerly supported beef cattle operations. Currently, as a public State Wildlife Area, the 
main activities that occur on the property are hunting (e.g. deer, quail, and turkey), hiking, and wildlife 
viewing. 

Terminology 
Grazing managers can influence or control the season, frequency, duration and intensity of grazing. 
Grazing managers can also manipulate livestock distribution through the placement of fences, water 
developments, supplements and other attractants (George et al. 2007). Grazing may occur all year or it 
may occur just during a certain period or season of the year. Season of grazing has to do with when 
during the year that grazing occurs. A season can be fall, winter, spring or summer but it can also be 
some other specified time period such as targeting grazing during flowering or dry season grazing. 

Frequency and duration of grazing have to do with how often a pasture is grazed, how long a pasture is 
grazed and how long it is rested between grazings. Intensity of grazing has to do with stock density, 
stocking rate and carrying capacity.  Stock density is the number of animals per acre at any point in time. 
This term is often used in intensive grazing management systems.  Stocking rate is the number of 
specific kinds and classes of animals grazing a unit of land for a specified time period. Carrying capacity 
or grazing capacity is the maximum stocking rate possible while maintaining or improving vegetation or 
related resources. It may vary from year to year on the same area due to fluctuating forage production 
caused by variations in the timing and amount of precipitation (Becchetti et al. 2016). 

Stocking rate and carrying capacity are often expressed as animal unit months (AUMs). The original 
definition of an AUM was the amount of forage a cow and her calf would consume in 1 month. This 
definition worked reasonably well for several years until cows started getting bigger and calf weaning 
weights increased. To accommodate bigger cows and calves the definition of an AUM was put on a 
weight basis. Today an animal unit (AU) is commonly defined as 1000 lbs. of body weight and an AUM is 
the amount of forage that an animal unit will consume in 1 month. If the cow and her calf weigh 1000 
lbs. then they are still 1 animal unit. More likely the cow weighs 1200 lbs. and her calf grows to 400 or 
500 lbs. by weaning. So the cow without a calf is 1.2 animal units. However, by weaning time the cow 
and her calf are around 1.6 or 1.7 animal units. The 1000 lb. animal unit can be applied to most large 
herbivores to get a rough estimate of stocking rate.  

Prescribed grazing is a term that covers application of season, intensity, frequency and duration of 
grazing to meet objectives for the site, pasture, ranch or refuge. Prescribed Grazing is a practice in  the 
USDA Natural Resources Conservation Technical Guide 
(http://efotg.nrcs.usda.gov/references/public/NE/NE528.pdf) and it is applied all over the United States. 
It is defined as managing the controlled harvest of vegetation with grazing animals. Removal of herbage 
will be in accordance with site production limitations, rate of plant growth and the physiological needs   
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of vegetation. Prescribed grazing is intended to manage the kind of animal, animal numbers, grazing 
distribution, length of grazing periods and timing of use to provide sufficient deferment from grazing 
during the growing period.  Grazing prescriptions are designed to protect soil, water, air, plant and 
animal resources when locating livestock feeding, handling and watering facilities and to manage grazing 
animals to maintain adequate vegetative cover on sensitive areas (i.e. riparian, wetland, and habitats of 
concern). 

Targeted grazing is a recent term that is the application of a specific kind of livestock at a determined 
season, duration, and intensity to accomplish defined vegetation or landscape goals. This concept has 
been around for decades and has taken many names, including prescribed grazing and managed 
herbivory. The major difference between good grazing management and targeted grazing is that 
targeted grazing refocuses outputs of grazing from livestock production to vegetation and  landscape 
enhancement. With  targeted grazing, the land manager must have a clear vision of the desired plant 
community and landscape, and the livestock manager must have the skill to aim livestock at the target 
to accomplish  land management goals. 

Carrying Capacity 
Carrying capacity is an average based on long-term records of climate, forage production, stocking rate 
and experience.  The historic stocking rate of the two main ranches that occupied the KWA in the past 
was about 800 cows on about 20,000 acres or about 25 acres per AUM.  Range forage productivity 
estimates from USDA Natural Resources Conservation Service (NRCS) Ecological Site Descriptions 
suggest that this stocking rate was conservative and below the actual carrying capacity.  NRCS has 
estimated forage production for favorable (above average), normal (average) and unfavorable (below 
average) production years for the ecological sites on the KWA (Table 1).  Forage estimates in 2016 
confirmed the estimates presented in the ecological site descriptions. Forage production is largely 
controlled by the amount and timing of rainfall and can result in large differences between years. 
(Becchetti et al. 2016).   

For this plan we have estimated carrying capacity (AUM/acre) using a scorecard (Table 2) that adjusts for 
slope and canopy cover. This scorecard was adapted from that developed by McDougald et.al (1991).  
This method adjusts carrying capacity based on 4 slope classes (0-10 %, 10-25 %, 25-40% and >40%) and  
4 canopy cover classes (0-25, 25-50, 50-75, and 75-100 %).  A slope class map (Figure 1) was generated 
from a digital elevation model and a canopy cover map (Figure 2) was generated from a 1 m  NAIPs 
image (1 m pixel).  A map of carrying capacity was generated by merging canopy cover and slope classes 
in Arc GIS (Figure 3). Carrying capacity was then estimated for each pasture or pasture (Table 3). 
Carrying capacity will be highest on open grasslands with gentle slopes and lowest on brushlands on 
steep terrain. The total carrying capacity for the north and south pastures (14378 acres) is 5166 AUMs or 
33 acres per AUM (Table 3).  This would support 430  animal units (1000 lb cows) for one year which is 
equivalent to 430 one thousand pound cows for one year or 1720 five hundred pound stockers for 6 
months. 
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Table 1.  Forage production estimates(lbs/acre) for KWA soils and ecological sites      
during favorable, normal, and unfavorable years (Lake County Soil Survey). 

N/A = not applicable 

Map 
Unit Soil Series/Associations Unfavorable Normal Favorable Ecological Site 

112 
Bressia-Dibble complex, 5 to 
15 % slope 2000 3000 3500 

Fine Loamy 
Upland 

113 
Bressia-Dibble complex, 15 to 
30 % slope 2000 3000 3500 

Fine Loamy 
Upland 

114 
Bressia-Dibble complex, 30 to 
50 % slope 2000 3000 3500 

Fine Loamy 
Upland 

115 
Bressia-Dibble complex, 30 to 
50 % slope 2000 3000 3500 

Fine Loamy 
Upland 

120 
Contra Costa loam, 50 to 15 % 
slope 400 900 1300 

Shallow Loamy 
Hills 

128 Diablo clay, 15 to 30  % slope 1600 2500 3500 Deep Clay 
129 Diablo clay, 30 to 50 % slope 1600 2500 3500 Deep Clay 

151 
Hambright-Rock outcrop 
complex, 2 to 30 % slope 600 1000 1600 

Very Shallow 
Rocky 

154 
Henneke gravelly loam, 30 to 
75 % slope 500 600 800 

Rocky 
Serpentine 

163 
Maymen-Millsholm-Lodo 
association, 30 to 75 % slope 1300 900 400 

Shallow Loamy 
Hills 

166 
Montara clay loam, 5 to 30 % 
slope 600 900 1400 Serpentine 

175 Rock Outcrop N/A N/A N/A N/A 
181 Yolo loam, 0 to 2 % slope 2000 3000 3500  
183 Water N/A N/A N/A N/A 
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 Table 2.  Estimate carrying capacity (AUM/acre)  
                 for KWA based on slope and canopy  
                 cover. 

 

  
Knoxville Wildlife Area Estimated Grazing Capacity 

 Slope Classes (%) 
Canopy Cover 

Classes (%) < 10 10 - 25 25 - 40  > 40 
 AUM/acre 

0 - 25 2 0.8 0.5 0.3 
25 - 50 1.5 0.6 0.4 0.2 
50 - 75 1 0.4 0.3 0.1 
75 - 100 0.5 0.2 0.2 0.1 
 RDM (lb/acre) 
  400 600 800 800 
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Figure 1.  Knoxville Wildlife Area Slope Class Map 


